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形成一个 Z 环，接着细胞缢缩内陷分裂成两个子细胞。 
螺旋藻在不良环境下会从正常螺旋形转变为不同螺旋度的螺旋形甚至直线
形。本实验以钝顶螺旋藻（Spirulina platensis）FACHB 869 FtsZ 为出发点，研究
其功能及与螺旋藻形态建成的关系。我们克隆了钝顶螺旋藻 FACHB 869 的 ftsZ
基因全序列并构建了表达载体 pET28a–ftsZ 和荧光融合表达载体 pGFPxm-ftsZ。
在大肠杆菌中过表达His6–FtsZ和GFP-FtsZ融合蛋白发现所有的杆状细胞都变为
丝状细胞。GFP-FtsZ 在菌体中以点状、带状或螺旋丝状间隔分布于细胞中。分
时段诱导长度统计发现，大肠杆菌长度随 FtsZ 表达量的增加而增长，诱导约 7h
后长度达到稳定范围。 
为研究 FtsZ 在螺旋藻中的功能、表达及定位，通过表达、纯化，制备了相
应的多克隆鼠抗，Western blot 检测 FtsZ 在螺旋藻中的表达，结果显示 FtsZ 在直
线形螺旋藻 FACHB 869 和 882 中表达上调，在螺旋藻 FACHB 882 直线形和螺旋
形中表达差异明显。通过螺旋藻超声波处理后加入单酶切的转化质粒
pET28a–ftsZ 同源重组得到一株形态变化藻株，测量发现形态变化藻细胞平均宽
为 8.72±0.29μm，螺距宽为 37.79±2.41μm，螺距长为 92.19±5.30μm，这三项数据
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Abstract 
FtsZ is a prokaryotic homologue of eukaryotic tubulins. It appears to be 
universal in eubacteria and archaebacteria and has also been identified in plants. ftsZ 
has been identified as temperature-sensitive mutants(fts) in Escherichia coli. FtsZ 
mutants can grow for a time at the non-permissive temperature, but septation is 
blocked, leading to long filamentous cells. FtsZ forms Z-rings at the centre of 
rod-shaped cell.The inner membrane invaginates and the outer membrane and cell 
wall follow the inner membrane, forming a septum that will divide the bacterium. 
When the invagination is completed, the membranes seal and the daugher cells 
separate. 
The filaments of Spirulina can change from spiral to other abnormal 
morphologies, such as different degree of spiralization curved and even linear shapes 
under bad environmental conditions or intimidation of some exoteric alterative. To 
explore the morphologensis determination mechanism, FtsZ was picked out for 
further research in Spirulina platensis FACHB 869 which is itself the major part of 
the division machine.The ftsZ gene was cloned from S.platensis FACHB 869 and then 
expressed in E. coli leading to long filamentous cells. The use of green fluorescent 
protein have provided clear images of FtsZ localized in a dotlike or helical filament   
alternate distribution in bacteria. Western blot showed that FtsZ was upwardly 
adjusted in linear algal trichomes both in S.platensis FACBH 869 and FACBH 882. 
Then this recombinant donor plasmid was transformed into S. platensis through 
ultrasonic treatment and one morphological change of S. platensis was obtained by 
G418 screening. The results showed that the average of cell width and the 
length/width of spiral pitch had some change in transformant. Recent advances in 
immunofluorescence had shown that FtsZ localized in a ring at the septation site in 
S .platensis FACHB 869. 
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前言 
1 螺旋藻简介 





且非常简单，是地球上 早出现的光合生物，在这个星球上已生存了 35 亿
年 [2]。它生长于水体中，在显微镜下可见其形态为螺旋丝状，故而得名。其
适温范围为 20~37℃， 适温度范围为 24~30℃。 适光照强度范围为
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其脂肪组成以不饱和脂肪酸为主，尤其必需脂肪酸含量丰富;螺旋藻维生素含量




表 1. 螺旋藻对某些疾病的预防机理 






























































3 螺旋藻形态学研究进展  
尤珊等[17]对不同光照条件下螺旋藻藻丝体形态进行了观察，在较强光照下，
螺旋藻生长较快，藻丝体较长、较粗，螺旋度较大，由于 Chla 含量丰富而呈黄
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光强度很低的情况下，螺距可以很长，超过 100μm。陈必链等[19]采用半导体激
光辐照钝顶螺旋藻，处理组的藻丝长、螺距、螺旋数都较出发株变小；而螺径的
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图 1. 显微镜下钝顶螺旋藻的不同形态藻丝体[22] 
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